Social media and YouTube, in particular, has become an avenue for quick dissemination of information. Patients now search the YouTube website for information on diseases, treatment options, surgery, and general health information. This paper reviews the different reliability methods, results, conclusions and recommendations of contributions on the medical videos on YouTube. A keyword search was done on different databases such as PubMed, Scopus, Web of Science and Google Scholar to generate articles related to the subject matter. No eligibility criteria were defined because the research is partly systematic. Descriptive statistics were used to present the information obtained from the analysis of the previously published papers in this context. The results are as follows: (i). DISCERN, JAMAS and GQS are the most frequent assessment tools used by authors in the determination of the reliability of medical videos on YouTube. (ii). 60% of the independent reviewers that assessed the reliability of the YouTube videos are often two in number. (iii). 65% of the articles concluded that medical videos on YouTube contain misleading information. (iv). User engagements for low and high-quality videos are 58% and 42% respectively. (v). 36.3 % of the total videos were uploaded by trusted sources such as medical and health professionals from recognized or prestigious hospitals, while 63.7% were uploaded by other sources whose affiliations cannot be independently verified. (vi). Out of the total 2675 medical videos assessed, 1589 (59%) are categorized as having useful contents that can influence positively on patient education while 1086 (41%) are categorized as misleading and (vii). Only 35% of the papers strongly recommended that medical videos on YouTube are useful and can be a good source of patient education. Awareness is needed to educate patients on the benefits and dangers of assessing medical videos on YouTube. Videos uploaded by authentic medical personnel or organizations are strongly recommended.
Introduction
Social media provides an adequate platform for social interaction and crosspollination of ideas between people across different places, cultures, religions, races and time zones. Social media is an agent of globalization that has led to the collapse of conventional boundaries that hitherto restricts the transmission of ideas among people and organizations. Social media is usually web-based which permits the creation of web networks and endorsement or disapproval of the users' content shared or uploaded on social media websites. Some of the most popular social media websites are YouTube, Facebook, Twitter, Instagram, Snapchat, Viber and others. YouTube is a video-sharing website designed to facilitate uploading and sharing of video and related contents between authorized users and others. Individuals or organizations can use YouTube to grow audiences. Sharing, likes, dislikes, and comments on the uploaded user contents are the defining characteristics of YouTube.
Bibliometric YouTube is not only used in connecting friends, family members, colleagues, and friends, it is used as a tool for patient education. YouTube is sometimes used to educate patients that are undergoing treatment or being diagnosed with some identified diseases [1] [2] [3] [4] [5] . YouTube can be used to share videos from peerreviewed content on websites to the general public [1] .
Arguments for and against the quality of videos uploaded for medical contents are the motivation behind this review paper. The literature is saturated with authors voicing their opinions based on their findings [2] . This paper creates a pattern of the issue by quantitatively and qualitatively assessing the research findings on this issue and come to a conclusion that will educate the readers on the level of quality of medical contents available on the YouTube website.
Materials and Methods
A thorough search was made and articles on the use of YouTube for patient education were obtained. A keyword search was done on different databases such as PubMed, Scopus, and Web of Science to generate articles related to the subject matter.
The following eligibility criteria were applied:
• The latest 100 articles on PubMed, Scopus, and Web of Science were selected based on the following query terms; "the use of YouTube for patient education" OR "YouTube for medical information" OR "YouTube for patients information" OR "Assessing medical information via YouTube" OR "the use of YouTube for assessing patients information" • The authors limited the search to the newest research on the area, hence, purposive sampling was adopted. The search was carried out on the databases between April 25 and 30, 2019 • Editorial notes and conference papers were excluded • Only articles published in English were included • The papers reduced to the final seventy-four articles after redundant and duplicate articles from the databases were excluded • The abstract analysis was used to obtain the data for the recommendation aspect of this paper Thematic analysis and descriptive statistics were used to present the information obtained from the analysis of the previously published papers in this context. Descriptive statistics were used to present the findings.
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Assessment of the Quality of Videos
Several authors have reported different results on the assessment of the reliability of medical videos available online at the YouTube website . The articles were published to assess the quality of medical contents on YouTube for different diseases such as prostate cancer, infantile spasm, surgery methods and others . The results are mixed as the videos were obtained systematically using search queries. The videos are further scrutinized using some predefined inclusion or eligibility criteria, which now becomes the sample size. Thereafter, the educational quality of the video is assessed using different methods. In addition, the technical quality of the videos can be used to supplement the educational quality assessment tools.
Different quality assessment tools are available and have been applied in this context. These tools are used to categorize videos that contain useful or misleading information. They are as follows: DISCERN, Journal of American Medical Association (JAMAS) benchmark criteria, Global Quality Scores (GQS), Arrhythmia Alliance, 14 point criteria, customized scoring-system (CSS), FA-DQS, category by topics, predetermined criteria, usefulness score 0-10, Suitability Assessment of Materials (SAM) and others.
It appears that DISCERN, JAMAS, GQS are the most frequent assessment tools used by authors in the determination of the reliability of medical videos on YouTube. A look at the 23 articles that provided information on assessment tools, DISCERN, JAMAS, GQS, CSS, and OTHERS was used in 7, 4, 6, 3 and 14 articles respectively as shown in Figure 1 . 
DISCERN Tool:
This was used in [3] [4] [5] [6] , [10] , [12] and [15] . It is an online assessment tool used in evaluating the quality of online medical information. It is a 16-item questionnaire, of which information about the perceived quality and reliability of videos can be assessed and scored.
JAMAS: This was used in [6] , [15] , [33] and [45] . It was created in 1997 and contains a set of criteria of medical information which can be effectively assessed.
GQS: This was used in [6] , [12] , [22] , [24] , [26] and [41] . It is the aggregate score of the assessment of online content based on relevance, popularity and reputation and user engagement.
Independent Assessors of the Sampled Videos
Most often as seen in [6] , [8] [9] [10] [11] [12] [13] [14] [15] [16] , [21] [22] [23] , [25] , [30] [31] [32] , [34] , [37] [38] , [40] , [42] and [43] , more than one assessor or expert in that area are used to independently assess the quality of the videos. A third assessor may be recruited where there is the existence of ties as seen in [21] [22] . Statistical tools such as the intraclass correlation coefficient are usually used to determine the degree of agreement or otherwise of the assessors. Out of the 23 research works considered, 14 reported that 2 independent assessors were used. The details are presented in Figure 2 . It can also be seen from Figure 2 that there are only two instances (TWO + ONE), where an additional assessor is required to determine the reliability of the videos where ties between the previously recruited two assessors were observed.
Analysis of the concluding remarks of the surveyed articles
Concluding remarks follow a successful analysis of the data obtained during the assessment of the videos on medical contents on YouTube. The concluding remarks of the authors on their findings are classified into four, namely; poor quality (PQ), Figure 3 . It appears that 28 out of the 43 pieces of research concluded that medical videos on YouTube are of poor quality. 6 out of 28 insisted that precautionary measures are to be taken if the medical videos uploaded on YouTube websites are to be a source of patient education. Only 4 out of 28 concluding that the videos are very useful and can be trusted.
User engagement on low-quality videos
It can be seen from the surveyed articles that user engagement for the medical videos on YouTube adjudged by the independent assessors to be of low quality is sometimes higher than useful videos. Videos from individual users and for advertisement purposes are usually the ones with many likes, comments and are widely viewed.
In this review, it was observed that user engagement for low-quality videos is higher than the useful sampled videos in 7 out of 12 instances and lower in 5 out of 12 instances as shown in Figure 4 . The high users' engagements on misleading videos were reported in [3] [4] , [7] , [24] , [30] , [39] and [41] . 
Sources of the uploaded medical videos on YouTube
Several authors have reported that medical videos uploaded on YouTube by health or medical professionals are of high quality compared with those uploaded by patients, advertising firms and others [9] , [11] , [14] , [16] and the references therein. The videos often score high on the assessment score because of their perceived higher reliability.
Computation of the figures culled from showed that 36.3 % of the total videos were uploaded by trusted sources such as medical and health professionals from recognized or prestigious hospitals, while 63.7 % were uploaded by other sources such as patients, advertising firms and users whose affiliations cannot be independently verified. This is depicted as a pie chart in Figure 5 . Med. Prof.
Others
Quality of medical videos on YouTube
The various results on the useful and misleading medical videos as reported by 23 papers are shown in Table 1 . The results were as a result of using different assessment tools and basement by independent reviewers. In all, out of the total 2675 medical videos assessed, 1589 (59%) are categorized as having useful contents that can impact positively on patient education while 1086 (41%) are categorized as misleading as shown in Figure 6 . 
Recommendation on the use of YouTube as a source of patient education
A look at 31articles showed 3 different recommendations. 11 (35%) papers strongly recommended that medical videos are useful and can serve as a source of patient education. 12 (39%) recommended that medical videos on YouTube cannot serve the aforementioned purpose. Lastly, 8 (26%) of the papers recommended that caution must be exercised in using medical videos on YouTube as a means of patient education. These are shown in Table 2 and Figure 7 respectively. [46] Yes [62] Yes [47] No [63] No [48] Caution [64] Caution [49] No [65] Yes [50] Yes [66] Yes [51] Caution [67] Yes [52] No [68] Caution [53] Yes [69] No [54] Yes [70] No [55] No [71] No [56] Caution [72] No [57] Yes [73] Caution [58] No [74] Yes [59] Caution [75] Caution [60] No [76] Yes [61] No 
Summary of Findings
The review has unearthed some key findings that will help to guide researchers and patients using YouTube as a source for patient education. These are listed as follows:
• DISCERN, JAMAS and GQS are the most frequent assessment tools used by authors in determining the reliability of medical videos on YouTube. • 60% of the independent reviewers that assessed the reliability of the YouTube videos are often two in number. • 65% of the articles concluded that medical videos on YouTube contain misleading information. • User engagement for low-quality videos is 58% and 42% for high-quality videos • 36.3 % of the total videos were uploaded by trusted sources such as medical and health professionals from recognized or prestigious hospitals, while 63.7% were uploaded by other sources whose affiliations cannot be independently verified. • Out of the total 2675 medical videos assessed, 1589 (59%) are categorized as having useful contents that can impact positively on patient education while 1086 (41%) are categorized as misleading.
Only 35% of the papers strongly recommended that medical videos on YouTube are useful and can be a good source of patient education.
Conclusion
This paper has investigated different convergent and divergent views on the reliability of the quality of medical videos on YouTube and consequently, the use of YouTube as a source of open and transparent patient education [77] [78] [79] [80] [81] . Generally, YouTube has been helpful in recruiting patients for medical research, peer support, advancing patient loyalty, patient health education, modulating patient attitude and patient empowerment. Others are publicizing current research on medical issues, including treatment options and creating awareness on some health-related issues [82] [83] [84] [85] Descriptive statistics were useful in discerning patterns in the study, which has been applied to these few selected works [86] [87] [88] . The present research corroborates similar findings on the evaluation of online contents [89] [90] [91] The assessment of the quality of medical information for patient education available on YouTube has been a subject of intense debate [92] [93] [94] [95] , and this review has succeeded in categorizing the views into groups. Charts, tables, and percentages were used to precipitate the needed information from the data of the published articles. The result of the analysis led to the following conclusions;
• User engagement was higher for videos with a lower quality of information and does not guarantee that the information is trustworthy. That is videos with a great number of views, likes, comments, and thumbs up to do not mean that the content is reliable. Statistically, the quality does not correlate positively with the user engagement of the videos. • Videos uploaded by verified medical professionals; medical organizations such as the National Health Service, educational and news videos are very useful, reliable, comprehensive and constitute fewer amounts of misleading medical information on YouTube. However, physicians are reluctant to upload videos on YouTube for the fear of copyright infringement and privacy concerns, for example, the Health Insurance Portability and Accountability Act (HIPAA). • The videos that showed treatment options of a disease are often misleading because the source is often from patients or advertising firms that uploads information that are yet to be subjected to scientific scrutiny. Hence, the available videos are published without quality checks or verification of the source. • Videos created with commercial intents are very risky and should be viewed with caution. The same heritage is shared with the patient based videos, which ordinarily portray non-verified and sometimes-unscientific claims of the patients, which come in the form of personal experiences or perspectives. Perhaps, videos that promote alternative treatment options are most likely to be sourced by patients and should be engaged with caution. • Videos uploaded by a university-affiliated physician had high scores in the different assessment methodologies when subjected to assessment. • In most cases, the available videos lack sufficient information for a reasonable understanding of the disease or health condition. The insufficient information is the consequence of a lack of peer review of the videos by medical experts and lack of a platform that ensures constant monitoring or vetting of uploaded medical videos on YouTube. • The videos created on YouTube often lack updates and reviews which ultimately lead to the erosion of their quality over time. Animated medical videos of high quality are more likely to be viewed. • Videos on awareness, treatment or management of rare diseases available on YouTube are reliable because medical experts often upload them.
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